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September 11, 1989 


Dr. Nancy Foster 

Director, Office of Protected 
Resources and Habitat Program 

National Marine Fisheries Service 

1335 East-West Highwav, Rm. 8268 

Silver Spring, MD 20910 


Dear Dr. Foster: 


As you know, an accidental death of a female killer 
whale, known as Kandu, occurred on August 21, 1989, at 
Sea World of California. Kandu is the mother of a 12 
month old calf who was not involved in the accident. 


During an afternoon show, Kandu and another female 
whale, Corky, were stationed with their trainers in the 
north back pool. Kandu was signaled by her trainer to 
swim into the main presentation pool. She turned, as if 
taking the signal, opened her mouth very wide and struck 
Corky broadside. The two adult whales made a fast lap 
of the north back pool. kKandu then swam into the main 
presentation pool with her calf. 


In the main presentation pool, Kandu remained motionless 
at the surface facing the south back pool through a 
gate. At this time there was no visible blood or any 
other physical indication of Kandu’s injury. She did 
not respond to her trainers. Kandu and her calf moved 
towards the north back pool meeting Corky as she entered 
the main presentation pool. Kandu and Corky stirred up 
white water and swam a fast lap. None of the trainers 
present believe that the two whales made contact in the 
main presentation pool qguring this behavior. 


Kandu returned to the north back pool, her calf 
following, and Corky remained in the main presentation 
pool. As Kandu returned to the north back pool, she 
took the first observed breath since the initial impact, 
exhaling large amounts of blood, alerting the trainers 
to her injury. The veterinary and animal care staff 
were immediately notified of the injury. Trainers at 
the north back pool monitored Kandu while trainers 
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located at the main presentation pool asked Corky to do 
several breaches. Some observers construed this 
activity as a continuation of the show in progress when, 
in fact, it was a necessary part of assuring the well- 
being of the whales. With Corky again mindful of a 
trainer, the show was ended. 


The veterinary staff arrived within three to four 
minutes of the incident and suspected a_ serious 
traumatic injury deep within the skull because of the 
bright color and volume of blood which suggested 


arterial bleeding. Still accompanied by her calf, 
Kandu was directed into a specially designed medical 
treatment pool. The purpose of her placement in this 


smaller pool was to diminish her activity as a means of 
reducing her blood pressure to induce clotting. Sadly, 
her condition was irreversible. As Kandu began to lapse 
into unconsciousness the veterinary staff concluded that 
her calf would be safer if the two returned to one of 
the larger back pools. Kandu died in a back pool 
shortly afterwards, with her calf nearby. 


Necropsy results revealed that the conditions peculiar 
to the impact placed upward and backward pressure on 
Kandu’s upper jaw, causing fractures of the maxillae 
(both upper jaw bones). These fractured bones lacerated 
large arteries as well as the membrane lining to the 
nasal passage. Bleeding was rapid, leading to shock and 
death about 40-45 minutes after the initial impact. 


The interaction of the type that resulted in Kandu’s 
injury occur both in captive environments and in the 
wild. Killer whales live in social groups, usually led 
by a dominant female. In an erfort to establish and 
maintain dominance, animals nip or strike others in 
their group. The usual result of this ritualized 
interaction is that the subordinate animal indicates its 
submissiveness and the activity ceases. Teeth scars or 
"rake" marks are frequently left on the submissive 
animals. There is abundant photographic evidence of 
rake marks on wild killer whales caused by such 
interactions. While the outcome in Kandu’s particular 
case was tragic, the behavior was normal. 


In the nearly 25 years Sea World has maintained killer 
whales, none of these interactions have had a fatal 
result. We are unaware of any Similar fatalities in 
other marine zoological parks. 
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Since Sea World was founded, we have recognized above 
all other things our responsibility to killer whales and 
other wildlife in our care...not only to provide them 
with a safe and healthy environment and the highest 
level of care...but also to acknowledge the special 
trust placed in us by the public. We have never failed 
to pursue this responsibility to our utmost ability, and 
will continue to regard this as our paramount 
obligation. 


Sincerely, 


(Ooloa0. nan 


‘Barbara D. Heffer 
Director, Government Affairs 
Sea World, Inc. 
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SEA WORLD 
GROSS NECROPSY REPORT 


FACILITY: Sea World of California PROSECTOR: Jim McBain, D.V.M. 


GENUS/SPECIES: Orcinus orca 
ID NUMBER: SWC-O0-77 06 AGE: adult SEX: female 
DATE OF DEATH: 8/21/89 DATE OF NECROPSY: 8/22/89 


EXTERNAL MORPHOMETRICS: (metric only) 


WEIGHT: 2087 kg : 


TOTAL LENGTH: 536 cm GIRTH AT AXILLA: 314 cm 
GIRTH AT ANUS: 229 cm FLUKE WIDTH: 142 cm 
GIRTH AT UMBILICUS: 314 cm DORSAL FIN HEIGHT: 51 cm 


HISTORY: On the afternoon of August 21, 1989, this animal initiated 


an altercation with another female killer whale. She bit the other 
female over the back just posterior to the dorsal fin. After biting 
the other animal, she began to hemorrhage from the blowhole. The 


hemorrhage persisted for 45 minutes until the animal died. 


Code, in parentheses, for samples taken: 


QO 
tt 


culture; V = virology; M = metals; 

P = pesticides; E = electron microscope samples 
GENERAL EXTERNAL APPEARANCE: (oral cavity, external nares, skin, eyes) 
There is a Cutaneous avulsion about 6 cm in diameter on the anterior 
aspect of the mandible which is the result of agonal activity just 
prior to death. There are no rake (tooth) marks on the skin of this 
animal. 


THORACIC CAVITY: (pleura) 
250 ml of clear amber fluid is present in the thorax. 


UPPER RESPIRATORY SYSTEM: (nasal sacs, nares, larynx) 

The nasal passages contain a large amount of sanguinous fluid. A 
laceration of the mucosa of the anterior aspect of the left nasal 
passage is present approximately 15 cm ventral to the dorsal bony rim. 
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LOWER RESPIRATORY SYSTEM: (trachea, bronchi, lungs, lymph nodes) 
Sanguinous fluid is present in the trachea and bronchi. 


DIGESTIVE SYSTEM: (esophagus, stomach, intestine, rectum, cecum, 
lymph nodes) 

There is a moderate amount of partially digested fish present in the 

first and second gastric compartments. 


REPRODUCTIVE SYSTEM: (testicles, ovaries) 
There is one post pregnancy corpus albicans in the left ovary. 
Several cystic follicles are present in both ovaries. 


SKELETAL SYSTEM; 

There are comminuted fractures of the maxillae and premaxillae. The 
fracture is displaced a maximum of 0.5 cm and forms a continuous’ line 
transversely across the skull 15 cm anterior to the nasal passages. 


PARASITE SUMMARY: 
No parasites found. 


GROSS SUMMARY: 1. Fractures of the maxillae and premaxillae. 
2. Laceration of the mucosa of the left nasal passage. 


TENTATIVE DIAGNOSIS: Death due to hypovolemic shock resulting from 
nasal hemorrhage associated with fractures of the maxillae and pre- 
maxillae. 


CONCLUSIONS: (after histology & clinical pathology review) 

A review of clinical pathology and histology findings does not reveal 
any factors which would have predisposed to the death of this animal. 
The cause of death remains as stated in the tentative diagnosis. 


DATE: JE“ 3 -EF SIGNED: 





Zoological] Pathology Consult 
Kent G. Osborn, DVM 
P.O. Box 151135 
San Diego, CA 92115-2646 


ZPC #:89NMX.OGA 

Client:Sea World, Inc., C/G Dr. Jim McBain 
Necropsy Date: 8-22-89 

Microscopic Exam Date: 9-30-89 





ID 
Species:Grcinus orca Sex:Female 
Common :z:kilier whele Age :Adult 


Breed : 
House >Kandu SWR9S079 


Final Disgnoses 





1. Death due to hypovolemic shock associated with maxilia and 
premaxilla compiete, comminuted, ciosed fracture complicated by 
severe hemorrhage, following traume by enclosuremate. 

2. uterus, endometrium, edema, minimal neutrophilic infiitrate. 
probably associated with estrogenic infiuence. 


3. kidney, minimel/mild membranous glomerulonephritis.,. incidental 
finding. 


: }ejuUNS ph j@, cmronic inflammation, associs 
4 j€3 1 lymph node, mron Hf t : 
parasite Ova compatible with trematode ova. incidentei findin 


3. adrenal cortex, miid lymphocytic infiltrete incidentai finding. 


Necropsy Notes 

General: This animal if in good body condition. The body 
le am riger. There is a mild superficiel scrape an the 
left scice of the melon, probably associated with post 
mortem manipulation of the body. The lower jaw hes a 6.0 
cm Giameter scrape at its tip, ventrsaily, exposing 
underlying periosteum. No rake marks are present on the 
skim. 17° 7", rostrum to fiutke notch; body weight is 
4,400 ibs. 


Skin: The skin ais shiny. Elubber layer is adsequste in 
amount. The Bbiubber is firm and white. No subcutaneous 


lesions are recognized. 





Body Cavities: No lesions recognized in the abdomen or 
thorax. Within the thorax are approximately #250 ml caf 
clear pale amber fluid. Abdominal adipose tissue is 
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present in moderate amount. 


Endocrine: 





Thyroid, No lesions recognized (NLR). 600 am. 
Parathyroid, not found 
Adrenals, NLR. Left = 72.6 gm; Right = 162.0 
gm 
Pituitary, NLR. 9.0 qm. 

Cardiovascular: 
Pericardium, NLR, translucent, contains 
approximately 300 ml of clear seraus fluic. 
Heart, NLR. There 15 a moderate amount of 


coronary groove adipose. 


in diastole, with clo 
them. 
Aorta, maior vessels, 





is present. 


ratory: 
Blow hele: 
large amount of watery 


Respi 











Pressure on the blowhale 


The 
tted dark 


ventricles are 
red blood in 


NLR. No atherosclerosis 


sphincter sallows a4 


blocd to come out. 


Perinasal sacs, NLR. 
Nasal passage: After the melon, perinasal sacs and biaw 
hole sphincter are dissected away, a full thickness 


laceration can 











be palpated in the 


left rnasal passage. 14 


cm Gown from the dorsal margin of the maxilla at the blow 
hole atsociated with a complete maxiilary frectire (see 
Skeleton below). 
Larynx, NLR 
Trachese, Pronchi., NLR, contain a small amount of bloody 
fluid. 
Lungs, are somewhat ture@id, moeist on cut 
surface, with blood coming from the smell 
airways and cut surface. Left lung = 17.94 kg, 
Right lung = 21.56 ka. 
Hematolymphatic: 
Pheryngeal tonsil. inconspicucus 
Lymph nooges. NLR, axillary iymph mode siz is 
normal. It is uniformly medium red on 
capsulsr and cut surface. The mesenteric 
lymph nodes contain multiple nodules, 1.0 cm 


reminisce 
present in the 


in diameter, 
usually 


mt of tepe worm nodules 
perianal blubber. 


Spleen, NLR, is firm and medium red, with mo 
lymph follicles apparent on cut surface. 4.78 


kqQ. 


Urogenital: 


Kidneys, NLR, 
ease. Left kidney: 


The capsule strips with moderate 
4.72 


kg, Right kidney: 
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4.86 kg. 


Urinary Bladder NLR, moderately full of 
yellow clear urine. 


Overies, NLR, 


one post-pregnancy Cc 


light 


orpus 


albicans (CA) is present in the left avary. 


There are three 
Ovary, one subse 


cystic follicles in the 
rosal, 2 raised. The r 


left 
aised 


cysts are 2.5 cm and 1.3 cm ain diameter, 


respectively. 
present in the ri 


Four cystic follicles 


are 


ght ovary. one subserosal and 


three raised. The raised follicles are 1.86 
cm, LQ cm, and 120 cm in diameter 
respectively. With careful external 
examination of the ovaries, three possible 


Sites of non-pregnancy CA's are recognized or 
the left covery and two on the right ovary. 
The left ovary weighs 32.0 gm and measures &.0 


x B.O x 2.7 cm. 


The right overy weighs 


am and measures 8.2 x 5.8 x 3.9 cm. 
Uterus, cervix, vagina, NLR, Tne uterus 


The horns ere Gn 
jncestive: 


Oral cavity, NiR, 


in the mouth. 
Esophagus, NLR 


Q. The endometrium is mildly 


there is thin watery 


79.2 


is noc--cra 


Klason 
Via vvU 


Stomach, NLR. The forestomach and glandular 


stomach together 


comtain approximately 


more pounds of partially digestea fish. 
Gleanduler stomach mucosa 1¢ miicdiy hyperemic. 
No ulcers ére present. 








235 or 
The 


vic. 


Sméil istestine amd colon, NLF. Contents ere normvei. 
Liver, NLA. Size and consistency sre normai. 1G) ck 
medium red in len lore ecaes 


co 
The lobuler pstite 
Pencrees: NL 


Musculoskeletei: 
Muscle: This eni 





iGr ang hes miiciy snol 
err 


is inconspicucus. 46.6 ka. 


mali 1S very weii moscied. 


very dark red prown. NLR. 


The muscle i 


hyperemic. 


wn 


in 


Skeleton: Tnere 15 a complete tracture of the ie ft anc 
right maxiila and premeéxilla. with a U.S cr ventra: 
Gisplacement acrass the rasiral surface. Severe: 
fraaqments ct bone are present in the premexilie. This 

fracture is evident within tne left nasai fesesage es 
well, lacerating the mucoseél surface approrimeteiy i4 cr 
Gistal to the corsali-caudal mév-ain of the maxiliea. The 
fracture extencs from side-to-side across the entire jan. 


Nervous: 


Sraene GT 





pils are ecymmetricel. 
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Gross Diagnosis 
1. Death due to hypovolemic shock associated with maxille and 
premaxilla complete, comminuted, closed fracture complicated 
by severe hemorrhage, following trauma by enclosuremate. 


2. No signs of infection or other underlying disease. 


Necropsy Comments 

Thais animal died due tc shock assoacieted with the tremendous 
blood loss that occurred when the upper jaw was severely fractured. 
Major blood vessels and highly vascular tissue within the jaw were 
lacerated when the fracture occurred. The site of hemcrrhage was 
inaccessible with regard to the possibility of anyone being able 
to stop the bleeding, even if the animal could heve immediately 
been handled for possible treatment. 


MICROSCOPIC EXAM NOTES 


Microscopic Summary (slide number in parentheses) 

The following tissues were examined microscopically and found 
to be essentially normal: lumbar spinal care (1,2), thoracic spinal 
cord (3), intravertebral reteia mirabilia (rete spinesie!}, thyroid 
(6), adrenals (6,7), pituitary (7), Urinary bladder (18), pancreas 
(2O, 24), fundic stomach (23), pyloric stomach (23), duodenum (24), 
colon (25), small intestine (26), mammary gland (31), skin and 
biubber (32). 


Lesions and/or notable microscopic morphology are present in 
the following tissues: 
adrenal (G,7): There are scattered laase, mii 
infiltrates of lymphocytes in the ceer adrenal 


meduije. 





Dye: adrenal cortex, miid lymphocytic infiitrete 
commenti: cause and Ssigriticence of this 
anfailtrate if not apparent. Besec on the 
animal’ s clinical state, it 16 an inmcidentsi 


finging. 


prescapular lymph node (8): NLR. The céilulearity 
good. There if a mild fellicula i ! 
relatively inapperent follicuier centers in 
follicies. Most fcollicies ere nonreactive. 


spleen (S$): NLR. As with the orescapular lymph mode. 

yejiunal lympr node (10, Lit: Im both sectiscns there is 
fibrosis and infiammstion essociaeted with large numbers 
of pigmented eggs. The eggs have an operculum at one 
pole and @ thick knob om the other. The infiemmetory 


infiltrate includes neutrophils, Iymphocytes and ol 
cells. These egas may be in medullery sinuses of the 
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lymph nodes. 
D»: jejunal lymph node, chronic inflammation, 
associated with parasite ova compatible with 
trematode ova, incidental finding. 


Jung (127, 13, 14): The major feature im these sections 
is a& moderate, patchy distribution of blood within 
airways and alveoli. The spectrum of involvement ranges 
from no blood in some areas to very lerge amounts of 
blood in others. Section 12 has relatively little blood. 
No inflammation is present. Bronchiole associated 
lymphoid tissue is mildly apparent, with no reactive 
follicles. 


thoracic Jymph node (15): NLR. The cellularity is good. 
There 185 no or minimal follicular reaction. 





kidney (16): There is some variable (minimal tc 
moderate) thickening of the basement membrane of Bowman's 
capsule in moderate numbers of the glomeruli. Qccasianal 
Qlomerular adhesions ere present, and occasione] parietal 
epithelial hypertrophy is present in scettered glomeruli. 





Dx: kidney, minimal/ymile membranous 
Glomerulonephritis, imcidental finding. 


uterus (17): The uterine stratum spongicsum is edematous, 
with patchy vascular dilatation. Mild/minimeal neutrophil 
infiltration 1s present in the iaminés proprie and in 
scetterecd glanduviar lumens. NO lumins} epithelium is 
presert in these sections. The gGianculisr efit 
tealli columnar type. 
Dx: uterus, endometrium, edemea, minimal meutroonilic 
infiltrate, probably associated with estrogenic 
influence. 
comment: This animal may have been in estrous. 
based on the endometriel appearance. 





liver (19): Mild/moderate centrilobular comgesticn i¢ 
present. Hepatic plates anc hepatocvtes are mormal. 


esophaque (21): This section of esophacu 
mucosal and submucosel lymphoid tissue that i 
reminiscent of tonsillar tissue. The lymphoid pepuliation 
1s normal. NLR. 





forestomach (227): As with the esophagus section, there 
is an extensive mucosal lymphoid infiltrate. Many of 
these cells are plasma cells, NLR. 


heart, papillary muscle (273), left IJV septum ana 
semiluner valve (28,29), right side of IV septum under 
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pulmonary outflow (30): There is moderate variation in 


myocardial] fiber nuclear size, particularly in the left 
ventricular sections. 


Final Comment 

The cause of death remains as determined at the time of 
necropsy. There are a few incidental findings, but these are not 
Significant enough to have caused any clinically apparent problems. 
The renal changes are prabably age reiated. The tremetode-type ova 
in the jejunal lymph node are an interesting finding. 1 wiil heave 
to do some reference checking to see what species of Parasite this 
might be. There are no signs of the adult worme. he adrenal 
changes are subtle. Changes in the endometrium are suggestive of 
estrus. Microscopic evaluation of the brain will follow in an 
aagdgendum atter J] tiave been able to cut the brain in with Dr. Seam 
Ridgway and his staff. 





